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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain efficient graph sorting and 
retrieval robust against noises or local deformations. 
SOLUTION: A graph is inputted (100), its structural features are 

extracted (105), the structural features of a deformed graph are . 

synthesized (1 10) by applying a conversion rule to the extracted 
structural feature, and an index is calculated from these structural 
features. While referring to a model identifier list for an entry 
corresponding to a sorting table 1 20, voting operation in each model is 
executed to narrow down candidate models and a graphic data base 
125 is retrieved (1 15) by using the identifier of the candidate model as 
a key. A model constructing system (150, 155, 160, 165) generates a 
structural features of the model graph and that of its deformed graph, 
calculates an index and stores a list of the identifiers of models having 
respective structural features in the entry corresponding to the sorting 
list 120. 
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mi&ft&Tim. mm&mttz. mj&w&'>*TA &mw- 1 1 - 2 0 3 4 6 1 



iiJX ^ -y -7%.Zfm<&@L&filZ t y Zf\Z =k o T# 6tl^c^ 

^j&A^x^-y yjcfc-sA^a^ro^jt^ittm^fflai-r 
s*i>t*ia«n*«3&»6»««)36»ai!i»caeoT*»H» 

tax ? y ^RtXK»«^fltX ? v ~f\zX-o X% 6 ttfcft 
*h*#BBU SK^xJl^S'J^UX Mc^Stl-S^ 

tt*ifiW»»^6ffH¥anfc-f >^-y^Xcox> h u- 

a nfc»itw«r*^ <E>&fe<D£&mm\z&iT%Bm& 

til X ^ y :/» tftttftft X -y 7 (C J: o T » <E> tlfc «• 

>xy ?XlC*H£-t-5S<DX> K 'J— ©^E^HSS^U 

* ^-x zwim-T zftm&mx t- y 7 <t 



SEW«»m*a&t«BE**«^j«*s^ «fc o r» sn&s- 

>7*-y ^xic^i£;-r-5^<73x> h U — (O^Ex^SSSJ^ 
15 'JXh*#BBU ^^tMI/^S'B^JX hlzS£ftZ>& 

^Tjm&mztrr z&mmft&n-i tiwkr©*^ 

20 A**Rtc«fe*X*H»©«liaW»**fflffi-r*»«tt 
JK?5^SU^ (75 'J X h«. £RWign&ttftt&tl-JF3n£: 

-T >^-y ^XtDX> h ij — ii-tzmt, mwr-5"<- 

ti/t^jg6<)!ttii^6'r>T ; -y^X^ff#L.. ^thma 
30 tlfc-f >^-y ^X K*fJS-rsSE*<&X> h U -O^E^JU 

^sij^ u x h & #k l. mm^)umw\^ u x h k** 

£ L.Tfe0^T f -^^-X^^-r^»^m^©<!:?: 

-rawaaaixyy^t. ^#Si:ttaiXT--yytcj;ott 

^©^ite«)^®^^fiET4^m^BEXx-yyi. R4»tt 

50 #Sffl*rox>MJ-£LTB ! *.aXT-v:/£*'&trc 
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mtftu.-nm* mm&mufe* sr^gy^rA ^mw- 1 1 - 2 0 3 4 6 1 



#a. »«^i«*R. »tf»sfati/T3>Ka-* 
M#«io] »#B6E«<DH»A2j¥a. »*» 

i;*ffi»cj:OA*ia»a)ii*iJ<o«iifiwi*«*ffldiu. a 

^tctE^T^E^a^tA^H^ro^^O— 

[»**i3] nxia.-**. s*#jii 2e*«)h 

a. »iii©M©fcj6rofgtLTit$ti- 



z\<nttfcmmz'&r>T-jj<Dm 

»IJtffi^OBI»©«HC©ia©IEBeM-JfT-SJltS»« 

[g»*5ii5] 2^><r>mmz-D^x. ^n^noffim 
s^ashsihu mT<tJjfo¥fmtmwehmm\z&-3^ 

15 ^<DmM<D&m<Dffim&&m.z*:n j E:nm^zm.ttrtz> 
tzstxDMm^x biz&^xmmB<Dfam<Dffimw)<#m. 
<Dffl<Dtt&m& : £3t&>* z.<DHfcm&\z'&-DT-j5<Dm 

20 [I**B16] 2cxD0Jg(CO^T. ^tl^tHDffim 

s*a»ifi«u &Tit^^t.mmihmm\z&^ 

[0 0 0 1 ] 

<Dftm\zmK>. mzmMmm<Dffim#)<&®i&mm-rz>m 

[0 0 0 2] 

m&v&m] mmztemB^vomzM-rzT^Tnm 

[0 0 0 3] CW«ifiW-f >7*^'>>^©S*Wft#A 

45 ®* HVf-yi'XtUT, ^-<7)^:M^ 

50 x-^^jgWCTtUTfi. 1**B^6-f >x-y^7.S:fJ- 
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[0 0 0 4] Z\<n£of3.ffi&#}'( >7 f ^->>^T(±. It 
<Dgc%j^<=> 1 O^coScOT^Ii^^WtflC. (fc-fiEL^ 

tT;w«tin-ci>5:i, fix. ^-ro&LSKi&gi: 

[0 0 0 5] C(D£?ft|^jg#:£&Wc#A6tl"5J;5 

Tz (Henry S. Bai rd. "Feature identification for hyb 
rid structural/statistical patternclassif ication, " 
Computer Vision, Graphics, and Image Processing, vo 
1. 42. pp. 318-333. 1988) . Z.<DJsmit* 

i7 7X^'J>y$:fT^, S-^X^fC 1 -3Ct:7 h£#J 

[0 0 0 6] 1 OOD^JUBJgtCttLT 1 O 

^*»lC«fcBf*«*^fl:-r*Cd:-C**75f*. BairdCD* 
i -Dcn^Mztt^-kmwis^frnz-yZi 

-5. 

[0 0 0 7] CdT^THS 1 1 oco-y- 

>70UBJ£L;W£A&^J:5fc«£lCttfflt-*fcs&. St 



^ffiS:#^Lfe (F. Steinand G. Med ion i. "Structural i 
ndexing: efficient 2-D object recogni t ion. "IEEE Tr 
ansactions on Pattern Analysis and Machine Intel li 
05 gence. vol. 14. no. 12. pp. 1198-1204. 1992) . Sfc. Del 
BimboiPalali. 9 etotf 

H»-c¥»fbux-iaif]i»**aiii-r*xy-;u • 

(A. Del Bimbo and P. Pala. "Image indexing using sh 
10 ape-based visual features." Proceedings of 13th Int 
ernational Conference on Pattern Recognition. Vienn 
a. Austria. August 1996. vol. C, pp. 351-355) „ C<Djz 

15 fcHWWtt^-^flliSSflUB-r*. fcfcfU X^r-^X 

20 [0 0 0 8] 5 IC, 1 OCD^E^JKC 1 0<73+r>y 

5 «fc -5 & y -f X^»RBf««»»ca«ft«ifiW-f >^ * > 

25 [0 0 0 9] Sfc. 2-D(Dmm^U<nm(D^y^yif 

^mznxztztf. $in\zmm2nz>Atimmz\ty-i 

> !/<D7 Xl±<DWimzii^-Z\$. E<»&.of3$t 

© g-ft £ fF 3 ti t» fc (73 (C*1J&T # ^ fe <D 

35 [0 0 1 0] »C. *JSWft«»tUT7 7-f >JE*4 
«SHC3F«*»«-C»* - £*«»&ftTH*. U*» Life 

*t?>. ^ns<oi#atcj:oT^*es:#s-rsj;:«. ss^c 

40 >h-«*^S) WSTSifcft. £*&§r**£g-rs 

a sic. -tnswifcioflifttty-fx 
[ooii] m&ttviW&i.o 

50 H5«(Hldb1#®IC=t4*ST-feO. X^Btt^^CrB^e 
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m^^ysm. m^t^m^m. a^sy^xA i i - 2 0 3 a 6 1 



Xffi D-II, vol. J73-D-II, no. 77, pp. 992-1000, 1990 
Iklfi. F. Mokhtarian. "Silhouette-based isola 
tedobject recognition through curvature-scale spac 
e. "IEEE Transaction onPattern Analysis and Machine 

Intelligence, vol.17, no. 5, pp. 539-543. May 199 
5) . 

[0 0 12] ^<D^i*(DflJ^«, fflglSr r^ft,^j in 
Splinett&. Bezierffii®&££®oT5^^;h£?iJ£t& 

;u • x^-xffi-m. tn«&+r#-b (X"5r-;u£3i 
-T) ->7->wRTfli»£¥»fl:i/fc sat?, 

<&-5rt*. fr«* s £.M5ri\ *fJfttftt«)iflg-ex7— # 

[0013] x^r-;i/ • x^-xterotefcfc, mm&g> 
fcx h u >^ • ^y^y^m^mm-r^m^m^ 

( E Bunke andU. Buehler, "Applications of 
approximate string matching to 2D shaperecognitio 
n. " Pattern Recognition, vol.26, no. 12. pp.179 
7-1812. December 1993) . L^U Z\(DftmT'lt, ft*15 

^iaMf z&ft&ffif&mmzLT^zrztb. mmw&s. 
ommzn-f. ffiiioga^isnx^&^ii^ 

[0 0 14] 

[*W*»»ftl/J:5tt4aiH] flti£0!>li& 

aa^^AT u £ o =k 5 &y -r x^mw^ l < te*^ 
^^^tcjatt^tg^»ax«^«fcJ6w*^x«->x 

«, ^iotf^iiicw l i tf;nco^ ivy^fr 



m&3. i&mtzmmm^ is>ifiz& z>mmftmx\t 
x\t&m<Djjmx& ->x r- a ^*a-r ^fc^ro^miaai 

lE^fk^ffi^: if SfiflW * C £ T ft *. 
[0 0 1 5 3 

15 y-f x j px'r—Mz^x^.-fi>mmmts.m{h 

20 [0 0 T6] »*Jll7iSl 0<0%WfC*oT 

it. Atl2ntim}&-Z:V>h<D$:nmz&]&-rz>frt30 

iz, \ij&wfrzmm\sttmmm&mz ; ?iit>j£t!>$imj& 
^mzm-r^m&m<Dm.m^mm-r^zh\z^r)^ y 

•f x'^^0f au*»*«jni*3 o fc£»H»a* s am a ns m 

[0 0 17] «jtW'r >7 ; ^->>>/fCJ;-5«^, ^t^U 

30 ^rzmmmm^mmr^z.tiz^io. s^x^mmw 

rJMomS&a U X hT-ft-5 J; 3tt 1 13<0*«* 

b. ^-n-e'nw-r >7 f -y^xtc«fSbAc»^*K)x> h 
* n t ic j; o / -r x^mmm^LWtfmfr-o izxtmm* 

45 -f ^-y^X^H-gU. &-f vZXizM fcLtzftm 
^OTX^h'J-W^x^SSS'J^'JXh^^L. 3SE^£ 

50 
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[0018] m&m 1 1 nm 1 6 »5!wic*ot«. @ 

««W1*«©m©iiWfc#rt>H«*3ji«>*. fit, H 

ro^s mm) <»mmt\sT. «t9H»**©«:K*Kr 

-DfcmMRmt-rzfzsb, ±<D^oizvr-^it>fzM!^m 

(0 0 19] 

{fB91©*«0>»«] [^Mfiajl] Hit. *^BJCD- 
B1C*HT. H»A;bWl 0 Ottfl* (KM) bfcH 

-r * - ^x * +• v 9 )it> * 5 momsg j; d mmz 

ttTttliWfc«S«:*;**l'r) A2;S*l*«£ 4: *«**.' 

[0 0 2 0] Itgfcfi&aiBB 1 0 5 tt, A77$n£:0ffi5CDB§ 

mmzm-3^Tmvr-?z>z.£\z£K), i^n^^ 

[0021] ^®tttagB i o 5 T?»a*n*siiiw*« 

a. yix^mmi&mmffimgiMtzji^T&itTzcD 

T?. &Z&l£.<D%:l&mmz&-DTtkCZ> 
»ifi«f**©«lftaB!JS#ii.. ttfft£j&ffil l Otcfcti 
T. C©S5*«HI*. *#&tttiSSI$l 0 5fC£9A770J65 



T»a«*«i i sickens. 

05 [0 0 2 2] USB. snfc**ifi« 

Wb-f>T7^^ (7KUX) SfHJU CtfM> 
^u/^XfCfcfJ&Lfctt^l 2 0WX>MJ-£#S8 

i5ii ^m^^vTm^ntz^jmrn^^m^r 
^-x i 2 5 j;o^mua5^-r-5= 

15 [0 0 2 3] 2 OttSK->^^A©nSP-efPfiE 

F*JBBT#£^1 2 0£f£figT-#-5. bfcdioT. mm>> 
XT-Ate. #81311 2 Oroffr&fCPSUT^T^E^A 
^jgU 15 0, 1#iiMt&aJS& 155, ftft^AflS 160 RZf 
20 af^^cfiK 1 6 5 £*TT-5. t^l-H^ATjfflS 15 01^ 

T7*0, l#lfcffltBgBl 5 5 ttltatttBSB 1 0 5tHt» 
«ttfflffl3Sfr 5a5^f*S„ W*^*16 0tt. » 
mtttii^l 5 5£J:0 ; &7 f ^H#a»5ttffiSnfc#lifiW 

25 «p«tc»uT*f«^i«« iio £mm<r>®i£<nmm.mt& 
x-^jsm wsaiwiwfoo fc»^fc*^ 
150. #gs[fflaia5 155 &tx»«^j«a5 1 6 5 ti-tn 

30 ^n, 0JgA^SPl 0 0, 4$fRMttlff 1 0 5 

eggpi i o t.mmt^>z.tLtmmrQtb^>. Sf^BKBPi 6 
5«. !t#mttma5i 5 5{c=tottaj$nfc«ifiW!ttms 

1 2 0 t UTf^B£-r-5gi5»T'*^. 
[0 0 2 4] CffliMI^iyXrAlt OTAff, m 
SlCfgjBgfbLTjK-rJ^&CPU 2 0 0. ^t'J2 0 

40 5. A-Kf f -r^^*o*iF«ei*if«2 1 o, mm^ 

vr?-f-ti i ^«A^Sg2 1 5. i— tf'f >?-7i-f X 
fflfc*KiT>fX7'K 2 2 0 <h*-#— H-^V^X^CD 
AMB2 2 5. e— T-fX^I'CD-ROMf 

45 »5V7.^BEg^#2 3 5 (C^-T^>M**#^ff 

K7-f 72 3 O^^ri'X^AyN'T. 2 4 OT-fflStC^ 

Tsctijirss. mm^-^^-x 1 2 sk^ss 
1 2 0 te*#steift£H 2 1 ojc«#$ns. c©n> 

50 t°i-^±T-0 1 fro&^HggBl 0 0, 1 0 5, 1 1 
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0, 115, 150, 155, 160, 1 6 5COfig!E 

£*«T*fc»<D#S«*7Dif7A2 5 Oii. m?L 
tf, f^7 p D^^A^SB^$n^?^X^^2 3 5^:0 

tttSB2 1 Otcfe^^n, #f^P3MC-E-(D±8BXtt— 85 
A^^EU 2 0 5lCD-KStlTCPU2 0 0(CctO*ff 
2tlZ>* 2 0t>, ^-f A^ttE#2 3 5**£fig* 

ii^nTfcctm C(D7 P D^^A2 0 5CDHfT»#(C> » 
SSl20fe, *<Z>£#Xte— 2 0 5iCD 

[0 0 2 5] KT, COH»»«**2/7fAOft»» 

[0026] <mmxii^i o oxtt^^;i/H«A*SB 

1 5 0>H«A*SB1 0 Ofct, Sfi^J^K^fi-r^ 
H»Xf4***-tUT©H»*A*"rs. A^0^<h 
UT<OK«i«ll©-«IS:H9(C^"r. ^E^UBJBA^ffi 
1 5 0\tmm<D ; E : r)l'Bim<D«1tM» (XJ4«H») * 

A^-r^o 

[0 0 2 7] <#l*ft&ttig& 1 0 5 Xtt 155>B4H 

waffltBffli o 5xni 5 5 <D^m<Dmn^7jk-ry d— 

*3, l^4^(7)^II5fflmMS^^:fi6cOX5 : -^7 P 3 0 0(4, 
lft»affl^Rt3nSH»«)IB«*«H»A*Wl 0 0 
A^A*Snfc*^fC0)^®ttaifflA^^^Tft 0, 

•»»m»*<DH»**it«A*anfc«^rctt^H'Tf« 

£<> H8lc:**ria«^A*$nfc»'&tctt, a 

T7^3 0 0«C«koTH9Jc:S-r<t5a:BBIi»ill3Waai 

[0 0 2 8] ^HfctttBgE 1 0 5 ttS-T, HJ^A^gB 1 0 
5^6A*SnfcH}g<Z)EI!*l*B«l (XttXf7^3 0 0 

Uf7y3 0 1) o C©*ft«iff(HeL<ttK»»» 
iSflSltt- Ramer<0*ffi&<£:, 4iftI<7)ffiiS'co*ffiTfToT 
cfcK, WIAtf* H9tc*UfcBfltt*Mltt, HlOtC^-T 

[0 0 2 9] COA-SJC^ft^iaiHSnfcHlttJBJIS:, 

^m^fflttS-T^) Uf7y3 0 2-3 0 8) o 
ffifljGD§¥8Hte* RNishida, "Curve description based 
on directional featuresand quas i -convex i ty/concavi 
ty. " Pattern Recogni tion, vol. 28, no. 7. pp. 1045-105 

1, July 1995 CiO, Z CTtt-f-(0«ie*Sl^-rs, 
[0 0 3 0] 2N1 (NttB«8»> <0«Tft#|6]:J-F 

*»#£fc»tCN#OttS:*A-r£. N=4<7) 

0 1 1 tC^-TctO{C4*<7)^{C»oTO, 
l, .... 6, 7<08o(D;fr|pj:3— K^grrs, c 



[0 0 3 1 ] S-T. Hlt«l£N*<D*tt«C»oTj|fc 

os ^-r^ Uf7^3 0 2) . mz-\z. n=4<dl^. m 

10 [0 0 3 2 ] H!*t««tt#ffl,&T r^-fe^^>Hj {z 

mtoisittiiftifi r«$Hr^*>M •ctt^sn*. ceo 

15 3 »3ttUfc«»<7D*SOT*S. N 

= 4<DtS, Hi O<0Blti«JI^S. 01 2i:^1-J;^ 
& 1 3f@<DgB^ir^^> hA-M^lbti^o :n^.& 

[0 0 3 3] &\Z, Bf»-r*2"3<7)«»-t^>K0* 

25 fl) 0 . ffcto^ R 

S-r-5 2 0^gj5^-t^^>h^a < hbchUT, a*^6b 
{Z&Z&olZ&m&m^fcmiZ* Itt*©HOTERff|- 

t€rtctt, -E-<B*l8<Bft€r£:a ►b^ST. i£fC, S 

SK^tCffiS-r^t^tCtt, -?-0)S«<Z)|p]*£b >a£ 

Sto N = 4ii, Hi 2fc^iT&S*g*co r^cofp] 

(EI£b) £H5tf) rHOj fflK^-T. TGDflJ «IC 
35 #J **a — >bT&£>C££:jSU r l j ttpaTfc^C 

to 

[0 0 3 4] ftI6jfi(:lIL r*|ftj^«j 

fk^f^^^^^o HI 2coSB»-fe^^>hA, 

45 4C05aiCfa-2TSffi£<trK ^n^tl^rS] 3 t*lSj4 <D 

HI 2(DgB^-t^^>hG, HClBAOl^, HI 7 

«^tt*lR]3 f 4, 5<7)g-W(C^oTffi«l^<h*9, ^tl 
50 ^*n^^]3, 4, 5(Df^]^tCdiT*S^OT% tCDjjmt 
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HJBftH^a, mfimmytm. m&ft& *>xta i 1-203461 



3, 4, 5Tfc*. HI 2<DHIMMI©*«ttj£<0;&fil 

[0 0 3 5] ^LT, a ^bXteb »aCDgB#-fe^ 

^>ha, b <D»tt jSaifc^fls^m ( j . j + 1 (mod 2 

N) uiciRj^Tt^ifnc, fn^n^i^^o^ 

r*i#®£a- j ^b, b- jk -a<h^-ro m^tmi 

L _3.3^ Mj K _2.2^ Lf j_l.l_ K> I -0.0_ 

J, H- u -I ( H- 3 - 5 ->G, F- u -G, E~°*° 
— F, D- 7 ^E, C- 6 - 8 — D, B- 5 ^C, A- 
5 - 4 — B, A- 7 - 7 ^M. 

aQ _j<1.0>.](U>_> aj _j(2.0).i(2.1)^ DDDD _ 
j (n.0>, i (n. !)_► « 

*>h<B2«i,&<B3-&T* ei 0 ±lztoZ>M&$:-tif*> 
1 oot^^ > h&»^A^«^tfflS ±tf*> 
fHeltnciK t><0<h?-5o LfcAioT, WAH HI 2 



r = 53 { 1) - j(i. 0))%(2N) 

i=l 

d=j(i.o) 

[0 0 3 8] #JxJf, HI 3 (C^t"4OC0ir^^ > hCD 
«M4»tt, *n^n<2. 7>. <8. 3>. <4. 3>. <6, 7><fcfc*. 

[0 0 3 9] 2btC, lft*i»*Htr«/h©a[Sc**»<D 
*^<0, 5. 0. 5) . &\,*m<D&2& 1 £fc*<fc3£tf8[ 

(D^mtLT, J £<Dt&*V>{<LW- (x s . y s ) 

B (x E , y £ ) , -tr^ > NSrHtyfi/htDiiag^jg© 



<D*klfX> bSL S2, S3, S4> "TJit)*, 

51 : A — 7 - 7 — *M 

52 : A- 3 - 4 — B- 55 ^C- 6fi — D- 7 - 7 — E- 00 — 
05 F G 

53 : H- l3 ->G 

54 : H- 7 * 7 — I -°-°-> J -'-i— K- 2 - 2 — L - 3 - 3 -* 
M 

aj flutjtit-rstK^^j&i'Stc, h (=1) (Dftm 
* neiftjjt tts 2 o©as»ty / > h w 1 
o(7)"tr^^ > bizm&zn. ca (=1) a>#»j,6 

i^CDGfl (=1) <Dftmj5L£i<Dffl<DWLft-tif*>hjfll 
15 oco-fc^ > Hefted 2 n^ 0 

[0 0 3 6 ] &tC, &-fe^*> h(D[eJteCO^<h^f*]£: 
E^f^ttSK r , d>£*»£ Ufy^3 0 
6) o r <hdtt«^.a*iC{*cl:0«'**r«>o 7c 

20 

[0 0 3 7 ] 



n-1 

+ £ Hj(i-H.O) — 1))%(2N>}+ 2, 



30 (W, H) <t+'frO>ffi« (x c . y c ) *ffl-#U 

bit 8^<7V\°^;*-^C#tt§£<r, d>^finxfcl Om<D 

[0 0 4 0] 
35 Wl] 



(r,d, LL • x s J , LL-y s J , LL • x E J , L 

[0 0 4 1 ] X\ ir^>hO«r««EJ6-r* (Xxy 
73 0 7) o 

[0 0 4 2] S6i:B«TSt^>h©«^6f7x 

^ l> -fc^*>Kz>»^£Ei£-r* Ufy^3o 
8) . mm-r^iz^^y bs 9 -nas^c, »ie-rss 

tWZfi. S- h -Ti:Sl, ««0)»#-fc£f;*>h€:# 
^-r4(H<7)ir^^> hS 1, SZ. S3, S4<D^^ti, 



W E J , LL • x c J , U-y c J , LL-ffJ , LL Hj ) 

Sl- h ~S2- t -S3- tl -S4- t -Sl 
40 £Ei££ri£ (m5(D r-fe/f^>hj ffl#Rf() o 
[0 0 4 3] tffKIAtUVl 5 SfCiSJ&SlWi. 

SfflaiSBl 0 5 0ftiftStRi;tftS. 
45 [0 0 4 4] <#«^j«« 1 1 0 Xtt 1 6 0 >^(Ci¥^ 

at (WEi offl^ssc^m) tc»«-r*»ai*i 20^ 
50 ra <j * F±©ft : E5 f ^aii»j : f : ic»«ufcajR«fc 1 
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mfeft&xm. mB&mtt£* mmftm~>xTA ^mw- 1 1 - 2 0 3 4 6 1 



/^X^$I£I5©j^t#j^kJ:9, $H«5ro-fe^^> 1-© 

u ^t^ua^ic^-r -s^uft*^ < <t «is e -r. 
<D+)->-7jim]&i,fr&.z-U^m j £izi±. ns>— >m^iz 

[0 0 4 5] d©J:'5&8,&£«?tirr-5;fc«&. **;560iJ 
Ttt. &5SS©0^©^}gfP{C.£oT£i;£l#ffc© 

;* > M*«©£rittt, ttft££ffi 1 1 0 &tf H 1 6 Of 

>M#Stt*. A*il«MS^Ii 1 2 0 CM© 
[0 0 4 6] /-YXXfilfcJBOHWttSJifJCj:*^^^ 

&it\z£Z>. ti$[$©iz^;* > ^-tifci 

#ttft<r, d>©^{L. 
[0 0 4 7] ■ ^*>h©A#£^4>'il><h^<&©& 



[0048] mmmm : tttt©&tt£iftii;:&-3fcK 

z\n\mmmzimtiz> J -i x^»««*n*x4r-;nc«t 

4© (A) ©«£Mfttt£ (B) 0«»H«tt*»W»cS 

10 SfcteSfcofcfc ©£&£>. N=4tbfctt. (A) © 
gfrftl&IBte. ^tl??lW&$t<G. 6>, <2. 6>, <3. 2>£J# 
*>S 1-'- S2- h -S3 ©ck-stc^-g-r-s 3 0©-fey 

McfcO^Sn-S. cniCjifU (B) ©gB^f^SB 
tt. *n-C ; n»ttSfc<6. 6>. <2. 6>. <2, 2>, <2, 6X <3, 2 

15 >^S1' -'-S2 - - h -S3' - l -S4' -"- S5' © 

[0049] ci©«t-5 7a:y-f x^>Siilxy— ;nc«ts«l 
20 <Hfc *>©«;:&* J: 3 K-fe^* > h&MM-tZCii&mx. 

z>o m i 4\z^-r2^(D^mn<Dm^. 015© 

(A) £ (B) Kr^-f <fc 3 1C. S2, S2',S3', S4'© 
gBfl-SrSS&K {SI, S2, S3} i 1ST, S2\ S3 - . S 
4'.S4',S5' } *^tl J ?niO.©-b^^> hS, S'iC 
25 KjftASCtCA-sT, SHfc<Hfc#|jfiflM$«£«rtJ 

[0 0 5 0] — *©j:3ft:a»n?**-r*. 

(1) Sl- h -S2- l -DDD- l -Sn©J;5!C^^-b. 
Wtt»<r„ d,>*j*oii«Lfcne (nttt!f*) © 

30 -fe^^>hSi (i = l n) 1COHT. 

[0 0 5 1 ] 
[ft 2] 



r 2i-l - r 2i + r 2i+l - 

[0052] (gic-s-^ 1 ) , cne>wniot 

hi. 
[0 0 5 3] 
[*2] 

Wtt* S (-D I+1 r iP d n ^ 

r 2i-l~ r 2i + r 2i+1 = 
[0 0 5 7] fcStf (Se£-*ft2) , jm&nfiro-fcf 

[0 0 5 8] 
W3] 

»tt» / £ r d j\ 

\i = l / 



2 (i=1.2, Ln/2J ) 

35 [0 0 5 4] &m-D 1 -ZHD±if* > h S Cft&tS. 
[0 0 5 5] (2) Sl- l -S2-' 1 -- • --"-Sn© 

(ntti?ft) ©-fe^*>hSi (i = l n) fCCH>T, 

[0 0 5 6] 
40 [ft 3 ] 



2 ( i =1.2 Ln/2J ) 

[0 0 5 9] £8fO 1 0©-fe^* > h S icSE^-r*. 

45 [0 0 6 0] 1#m£-fiicS& 1 1 0 Xtt 160H SE^-T * 
A#0^:m^7^U0P©£#3^ia©£nfcHti$Mi^ 

6»usnfc*-fe^^>nc>tu, aurr*n« (n=i. 

3 M) ©-t^*>h£-hie©SI"J(C,fcr)gc£U X 
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HHf 1 1-203461 



iOmMOt-^-Olft (Cin^O (mM) <B<hfB 
?\ HTH») 0>#teft*<£j*a*l*. N = 4 

<D£S, HI 3©4O<0-fc^>htt«ftt*<2.7>. <8. 
3>, <4, 3>, <6. 7>£r#r>*t* M= 3 <0<h#lC<2. 7>, <8. 
3>, <10. 3>, <4. 3>, <6, 7>. <12. 7><E> 6 ^OftttS^ 

[0 0 6 1 ] H»<OlHre*CJ:S1*ttft© 



^{fc>> ir^*>h<£>&tttSc<r, d> (rS2) tt, E 



a 0 - d - d -*a I - d "- dH ->DDD- 

[0 0 6 2] 
W4] 



*_rfd-2. rfd-2_ 



05 



AS 



/ft, 



71 



[0 0 6 3] tdtl\E]&ZitZ>L. ~<D1lt?*^ 
(l) a n — d,d -* a ,— d+J< dH — *DDD - rfd " 2 - r+d " 2 — a „ 

d. d_ 



N 



n y 



(2) a 



rfd-2. rfd-2^ , 



_d-l.d-l_ 



> a 



-DDD- 



-DDD- 



15 



(3) a, 



(4) a 0 - d - d - 



_d+l. d+ 1 *-DDD — rfd " 2 - rld_2 - 



'0L n - 



*DDD 



_ rfd-3. rfd-3_ 



(5 ) a ] _dH.dH^ DDD _rld-2. r*-I_ a> 



20 



Archie J; 9, 

(1) <r, d> 

(2) < r + 1 , d - 1 > 

(3) < r + 1 , d > 

(4) <r-l, d> (rS3) 

(5) (r- 1, d + 1> (r ^3) 

[0 0 6 4] MAH #tt£fc<r, d>£J30PM 

[0 0 6 5] 

W5] 



(c os 8 , sin 0 ) 



N 



^ 0 



r + d — 1 



N 



+ 



0 < 



[0 0 6 6] tC43tr>T. 

(1) e=7c/(2N), i/)=± tc/(4N) 

(2) £=7t/N, *=-)i/(4N) 

(3) E=7C/N, T/) = 7t/(4N) 

(4) £=tc/(4N), tf=-Jt/(4N) 

(5) e=7t/(4N), i(i = i/(4N) 
Stx.nSi^. 'CD5^. (1), (2), (4)lCt3HT, 
N = 4, r = 4, d = 0CD^^J*E 1 1 tC^-f. 

[0 0 6 7] %fWL?Sf8M 110XB160B. r$&fqs<£> 

[0 0 6 8] 
W6] 

[0 0 6 9] flW^J^ (f fo^f * > h ©1*tt»S;£j« 

u cns^jfcanfc^ft-tn-entWLT. 

[0 0 7 0] 
W7] 



25 



30 



35 



40 



[0 0 7 2] mA.liZ* N=4<D<h#tC. 01 3©400 
-fe^^> h«^n-?-*n!Nptt»<2, 7>, <8, 3>, <4, 3>, <6, 

<k#(C. 6ffl(Of*tt»<2.7>. <8. 3>, <10, 3>, <4. 3>, < 
6, 7>, <12, 7>««&rtSft5. £ftS©£-J«Sft&Wtt« 
fC«r*£*B*afflf*l«, 2 8<@©*#ttft<2, 7>. <3. 
6>, <3. 7>, <8. 3>, <9, 2X <9, 3>, <7, 3>. <7, 4>, <10, 
3>, <11. 2X <11. 3>, <9. 3X <9,4X <4. 3X <5. 2>, < 
5, 3X <3, 3X <3.4X <6, 7>, <7. 6X <7. 7>. <5. 7>, < 
5, 8>, <12. 7X <13, 6X <13, 7X <11. 7X <11.8>**^riE 

[0 0 7 3] SBfWft^eS^&B©* 

(x s , y s ) (x E , y E ) , -fe^ 

h^Hfj-«/htoii;3:g*^c7)^:#$ (w, h) 

*k«ftB (x c , y c ) RffitMS.&B* J <i XIZ£-d 
T^id-T-So :tlb/t7/-?x s , y s , x E , 

y E , x c , y c , W, H(ifnfnLg|8 (Ltt@£S 

so icBVHbsn-aRofcfott*. -rfcfc^. /t^*- 



45 



y c , W, H©t> 
(0^ i <L) <DL 



[0 0 7 1] (ICDftteJ 

(mM) <lCQ#i±ft#£j&£n3.r<t:J;:&-5. 



50 



(p«x s , y s , x E , y E , x c> 
■ftlfr) roiAS, i ^ p L< i + 1 

pom^s i izm^itznz 
\z£z>mm&%:m.-rz>-&mtf&z>. 

[0 0 7 4] tZ\X\ ftWL&fiL&l 6 0X'\i 
■ tLT> *SA7^-^a (O^a^l) JC»LT. 
i^pL^i+a/2 (0<i<L)&6fc£. pffllf 



- 10 - 
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mwtftmttz. mm&myjms mm^m->^TA i 1 - 2 o 3 4 6 i 



itrntLxmsc 1 <omz i - 1 fc£)&u ztz. i + i 

-a/2^pL<i + l (0^ i <L - 1) p 
OifftliLTlSc i ©ffilc i + 1 feferiE-T*. 
[0 0 7 5] UftiJioT. 4#ttXlAH. 

[0 0 7 6] 

5 • 2 8 - TM/21 
[0 0 7 7] f@«*#& (fflffiO) 1 OfflOSEftOO) 

[0 0 7 8] 
W9] 

[0079] m<D&wn&±k T iU%}. "fete, /x^*- 
^p©i« to, 1] ±-c— <tfij£-r* 

<h. 19©t^/>h*^¥^0 ((l + a)*-M) 
fl. l-3©(ftW*^6JF^O ((l + a) 8 -Mm) fi© 

[0 0 8 0] *HJfi^tCi5l»Ttt, C^®^ 

1 6 0T*ffSn. «HS^fiE»l 1 0Ttt*frStt£ 
OSO, ftSiSl 2 OSfftS-rsiRKtt. B^^SI 

[0 0 8 1 ] m 6 tt. fiJUta^fcHra^Jfcffl 1 1 0 © 

1 OfCfc^Ttt. #«fcttffigBl 0 SlCckoTA^ 

-r-5 Ut^^od . fix, 5fe^-t^>h^e> 

(Xf77'4 0 2) . «§*ttlt«§*ft2 0C>fn 

5fcCD-fe^*>h (Sc^T^.-fey^> 
$a*T*It^/> McRj£U Uf7^4 0 7) , 

[0 0 8 2] *6^*frlX»4«lE-&*fr2*«J«iCUfc» 
^i:8*aco/t7>-^^ff*:-r^ Uf?^4 0 4) . 
[0 0 8 3] £0J:5lcLT|g£1:; r ;<>h<Z)ttift«f& 



05 [o o 8 4] <&m-£f&&i i oa. #enfc5^>co^jg 

7) , Xt7^4 0 2^C0^SS:ggtt^) o Z.V>®MV> 

10 Z.i*9cm-k#*>hfrt>mm±.if*>h3LT*<D±.if 

> > h 3tM*« A 3 £ X-m < . 

[0 0 8 5] *«-fe^^ > h*«5feS-fe^^> hSTSS 

;*>f-»#— ^{t^SA-St Uf7y4 0 8, YE 
15 S) . tttt^jftttl 1 Ott. S*E©jt9|-fe^>h©l 

77^4 0 9) . Xf7^4 0 lRI$<7>J2lJl£ik£9jgU 

20 ICfJ (7f7^4 10, YES) , $ag£iS&T"T<5. 

[0 0 8 6] <m-&f&W 1 6 5 &tf ftSHftjgffi 1 1 5 > 

^JUB^A^gB 1 5 OK^DA^Lfc^E^UBJ&^S 
^MtttfigBl 5 5ic<J;oTttai$tlfe-fe^^>h«fi5[{c 
25 ML. 4*fft£j«ttl 6 0K*S^TH9iSffl3t5ro!|*tR«« 
■ ■■ ^jgffl-r-5Ci:{Cj;0. 1 ^W^E 

aMUB^tCO^^O ((1+ a) 4 -Mm) <@<D-fe^* 

> h#&££fi£-t-5. Stffr&SB 1 6 5 «. ftl^Ki^t 

U-cotx^S'J^'J^ He, ^(n^^OiW^WT-^ 

m-r*^<t»c«to. ^^jfc^jcw-rs^aa 1 2 o * 

f^fiKf -5. 

[0 0 8 7] ^^^-a-tC^^n-S^^K^fBSc^n, 
35 »lil2O0-f>f7^7a)EMlit5i. »i 
Si 2 0O&x> MJ-tCte¥i%0 ((l + ol'-Mm 

n/i) fflro^T^uttflJ^jWMftSfta. ^ 
;H (1=1.2 n) fettU 4$tftK«H^4»ttX« 

40 c^fJ!)*J{i6nT«fiFSnT^4. «AtiN=4, 

ttfic j= 2 8 tte-S. 
[0 0 8 8] #SttftXffil 1 5IJA*if©5)StS3 

H»©tt**ff5. H7tt»attse»i i 5<Dmw<»ffi 

45 n£j*-r:7 d-^-v— 

[0 0 8 9] ftSMftgffil 1 A^E^tcWT-5-t 

50 UT7^5 0 0) . *<D±tf*> h»mfr?>»&*l 
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- 11 - 



mwtQm?i\£._m?£Wimfi%s SE^y^fA &mw- 1 1 - 2 0 3 4 6 1 



2 OCD-f >x yi7 7. (7K1/7) Ur-^ 

5 0 2) . ^-C0-f>^v^X (7KUX) 

Sai2 0©X>h l J-*7i'tXL, t^^gfJ^fU 

h £Sta-ai-f Uf'vT'sos) . -fit. -e-co^E^ 
;u^SiJ^ux h+oftt^HMiJ^ (•) izttfcLtzm 
mfkvjz 1 ^flnm-r-s Uf7^5 0 4) o fc>eb. 

4©jaa;i'-7 r *i»oiiu. n«©«jm»fis*AaB» 
[0090] AaajSKH-rs^To-t > b#m\z 

J^C-S cb (Xf7^5 0 1, NO) . StrJHB^IS 
v,S:c,TIE«{bL/ (Xfyy5 0 5) , Vi/CjCD® 
W^ftHHC^ExJl'SrV- Kf5 (Xr7^5 0 6) . 

Ufy^5 0 7) . H»0»**«BWO«^tt. 

LT. Iif-^"<-Xl 2 5i08Smi/t^- 

-f 22 Oicm^-T-5 (Xf'^5 0 8) o 
[0 0 9 1 ] **lt«»cj:ntf. £JUbKltt9Ilx&«t:'3 

fflfflr*££KJ:0*»B#©«iStt1#«*£j«T*fc 

©^fctefiET -5 Ifc^bt, 1 ^ffltf 

t>. y^x^«»fw*»K:jafitt«i*tt- *a!te«ifi« 

v>m2<Dmmmv>mMftm>'7<Tj±tii$>\z. mm<r>^ 

M*tf. tttt<Z>X0lt4B»tt£ (XM4E0>Hflfc) £A;>J 

[0 0 9 2] [USSfi&J 2 ] 0 1 9 tC. ^MEHOffiO&K 
*5I^T. ia»A^®l 1 0 OB-f^-yX+tt^T-/ 

^»«»#«)ii«t«THft*if**. ^injaaissi 1 o 5 
AftSttfcBfk^&B&oHUfctftffai^ffltu-rs 



Hffl«*itt»WK:AaTafca&©ttB»Aa«l 1 0 6 

«»tt. -niCckOA^^n/tB^ic^bTfi^ttai 
ffla«T^r-*s (iS5.»i=isi;TiB*fl:ffla*«LTfe 

05 «fc^) . gMl&i&ttffil 1 1 014. A£B&0>tfttflftk: 

JtU 0)]Aj£Rame r CO^ffiftiflCioT. g>MMi& 

10 "So 

[0093] 4#®tfimgB Hiss. £ftm&Mznti 

20 [0 0 9 4] ffefflf^nfeMrotf^iiwi^ic 
»l. ^=Ef)vm^mz^(Dmm<Dm^^mi>m±-\z 
m^fc^mizjzo^ubmm^n. ^titmmi 1 2 51c 

1 2 oi:*^t. i$sy*mapi 1 1 5A^A*$nsA 

25 73B^C0^$l5©1tj§^git. &«1 1 2 5J;9AX7£ 

^. ^r^Ha^iA^BJg.tW^Wcoffi^ (XttgfiK 
ft) (Bft) «1 1 3 0»4. v~;7>{r 

SB 1 1 2 OT##Sftfc#^x;i/B0chA;kBi*<!:©*S 
30 iiS (XtegUHS) £tfci&L. ATJ^tcSfcifi^. O 

^;UB»*1^> (Xtejg&fi) S.K. 
[0 0 9 5] v-^^>^gCl 12 011 SE^tfHCte. A 

35 *M«€:*«>*?#*ftW-«l 12 1,*:. Z\<DMfcM&£ 

*1-5£>T'. C fct^T^MaiJSrAXjB^lC 

ifi^tftiitct^Bjeoaw^w** (.^jimm 
aimm.it) znoiEmitmi 1 2 2t. mmit'iko*:? 

40 ;UB»tA^@Jg©ra©EBiS:ffS:-r-&IEatffffSB 1 1 
2 3 tfr>b£i.Z>. 

[0 0 9 6] *ffSf=tttg& 1 1 2 Hi. 2 o<Dfi$|5©tfSjg 
45 IB^f SfcJ&OnX HfcWttU :®Sl3Xhm 

[0097] HSiioi^ic. ^-A^iSffitdn^iiffi^e 
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- 12 - 



ftmW- 1 1 -2 0 3 4 6 1 



(B) 0)«»li»«*»WIC^*tJ:<«T^-5 

N = 4<hUfct#, (A) <0«#*MBte, ^en 
^ni#ttS<6, 6>, <2. 6>, <3, 2>Zm%. Sl- l -S2- 
h - S3 (DJ:-5lctt'&-rS3 0<0-fe^> McJ;9 3l2 

n^>o cntc#u (b> a)«»tt*Bfi, -tn-enwtt 

R<6. 6>, <2. 6>. <2, 2>, <2. 6>, <3. 2>*#5 S 1' -'- 
S2* - b - S3* - l -S4* - h -S5' (D^^^^^-T^) 5 

-d<diz?*> Mc<fco*3*i£. /-f X J $>g®Ix^^-;^ 
cSit^^i^^o m^i. m l 4 (CtkT 2 oco 
«#*MB<0»^ HI 5<D (A) di (B) (C^Tcfc^ 

v9 {SI. S 2. S3} £ {S l\ S2\ S3', S4\ S4\ S 

[0098] «to-«w»ca^ntf, — *<o«»i6»*« 

m»litl)tW>h©yP7^ {SI, S 2 s 

>h^P7^ (sr, s2' sn'i a> -r 

h Si (i=l m) <&1#ttR£< r it d 

i>, 1zif*>bSi' (i=l n) (D%fVk$k&< 

(a) Xtt (b) £SS/rr<!=#{c:* *h^n©ty^> 

(a) : Sl- h -S2- t -DDD- t -Sm^^ ST 
- h -S2" — l — DDD — l — Sn' 
*»fc-Ti:*tc»4, -fci^>h • {SI. S 

2 Si} £ 

[0 0 9 9] 



05 



10 



20 



25 



30 



W10] 



[0100] 1 0<D-fe^* > h S (C^€&;L. 

^*>h (ST. S2 - Sn'} £ 

[0101] 
Will 



[0 10 2] £&OlO<E>ir^;*>hS' Citft^.^) 

[0 10 3] ^fr (b) : S l- 1 - S2- h -DDD- h - S 
15 m*^ S 1' — ' — S 2' - b — DDD — h — Sn' 

&nfzT£Z\Z\Z, ii{f^>h'fUy{/ {SI. S 
2 Sm} * 

[0 10 4] 

W12] 



\ i=i 



(-l) i+1 r 



■> 



[0 10 5] Zft-Di-DCDlitf^yhSlzW^Mz-. -tr 

h {ST. S2' Sn' } £ 

[0 10 6] 
W13] 



(-l) i+1 r 



[0 10 7] £&^l-3<£>-tr^*>hS' 

±fB<D<£# (a) £^<$ (b) tt 

IT, ^£DJ;ei^2 00-tr^> H • ^D7^(Dt^ 

35 

[0 10 8] 
[ft 4] 



e ({S r S 



= I L(S 1 S 2 



S rn>-' L ^S, 



m 

4-.W - | X (- 

[0 10 9] Ci"C, 1 (Si)ttt^>hSi <i = 

1 m) <£>g£. V (Si)\tt{f*>hSV (i = 

1 n) OSS, L (SlS2DDDSm) { S 1, S 

2 Sm} L (srs2'DDD 

Sn ) tt {ST. S2' Sn } *>&&£«5Hft*Ba>fi 



s p ) 



Lm/2J 
+ < £ KS 

L=l 



2i 



(s 2 .» 



1> 



i+1 



-l) 1+1 r 



Ln/2J , 
> + X 1 
i=l 

n 

. - 2 <- 

1 1 = 1 1 
45 8c^»-fey^>hS. S' ©H©fiS©S 

s, s' <Dm<D\si&&K>m (isi^ficofflsg) 

Sg 2 m#tit£lz «k -3 ti» e. n-s -tr y ^ > h <r>m.z (Dm 
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B«5HSW». H^M^S. S^fi->^^A i 1 -2 0 3 4 6 1 



»a^s«#*r*jM»**s. 

oT, ±SCTtt, ffi*(Cck£^»tC, B*m^-tr^^ 

tt«cR^£nsfea>Ttt&<, iia^i^fE^^ggffloT^ 

[0 110] ST, BIH*»i»<0«j61#*tt-fey^>hS: 
2 o <a*#jEf*W-ffi 1121 Jc*5frtS 2 oa>ii*R<z)#!jftW 

0 2 l i:*t±56, 1#I4©:<3. 3X <0, 7>. <2. 1>. <2, l> 
^^^Tl- h -T2- t -T3- h -T4- l -Tlch^^L 
tz4^<Dlz{f*>hTl T2, T3, T4fC*oT^£n<5 

^jimmommt, mi z\z^^ouxtimm<Dm 

(1) {S4.SK S2} < — > {T2, T3, T4) 

(2) {S3} « — > {Tl} 
T&3* 

[0 111] JEM{b^l 12 2H CKaJcSKLTStte 

■rscitfcniigTfcSo 02 i (D^^mm^^zM^ 

&cfc3lcA*H»<h-fe£f;*>h • yD^^**tJS#frtT 

n^o £<DiEfflffc2n&^7;i'0«<!:B i o<£>a^0^ 

*fi*a-&toii:'5 £B 2 3 <D J: 3 left 0 , M0^c£-fncD 

s$n^ iSRBH-ffffi 12311 ±KiB"<&<fc'5&jE 
mit^nrc^jvmmtxtimm <A#B»«*iE«fb 

«*JAff, HousdorffEBI*— «fbHousdorffiEllitfflli* 
[0 112] K±l:R«l/fc'775 L >d? r 8l 120^ 

a (set) «i i 3 o^cfc*jaa<z>±#wai*nic^^ 

T, 02 O0>T7D— -^-fr- h*#B8UTS»-rSc 
?*>tf%l 112 0 fC&l^T, 1125*01 -D<Dt 

x^a»«)it«a)»ifi«»«s«om-r uf-^i i 

50),f LT, 112 11% mfj$<D<J; o \Z 



115 1) , C(D#/SmtK:S^T, lESffcg&l 1 2 
2T^^;U0^fC^LA^0»fCj5^t^ck5T7^ > 
S&£S£L (Xf^^l 15 2), ERiH-JFSl 1 2 3 
T77-{ >^m^O J &5 :f ^0^^A^0^<tCOPp1CD[Eg| 
05 £§f-S"f£ (Xr7^1 153), Vy^^Wl 1 2 

^TjmwizttT&mmfimti&t cx^^yi 1 5 
4, yes) , )vmm\zm^T%^ntc^m(D'T 
-?&ttm mm) »i 1 3 oicfcLv^^jfige 

10 iS£fc>£o #81 (SN) «1 1 3 0lc£>^T, mzntzw. 
gi^/hS^]®tc^^;u0^^y-hLx u«yi 1 5 
5) , ±^oi^xt41£IS:co^^;i/0^^^S^«tb 
T»tf, -toawu^s^a (sa) »*tLTiu*-rs 

(7.7* y 7.1 156). 
15 [0113] ^y^yfflSl 120 K&ttS'lOCO^Ex 
; !/ 0 » £ A ^ 0 « £ <Z> V y ^ > ^ Z ^ Zf U X A CD ft » M 
$7 D-?t - h WST'i 2 4Mi 2 6 H^t e $ 
it, ^©T^zfUXA^TBft/ttiSnSHasegmeiitMat 
ching()C07Jl/=f 'JXA^7D-ft- h<D7^S;T0 2 

20 7xycH2 stc^-ro 

[0 114] C C IC^t V y f >^7 Jl/^ U filiB 
ItPiffi (DP) SrfctlCLTSSO, 2 OOg/l^fB ±<Dir 
^;*> NCDfflRSrm, ntUfctl O (mn log 
m) <75^p H lTiry^>h • ^n^^O^jes^ottSil 

25 — jj<Dmm m^.\i^)vmm<D^ 

«) _LO-tr^>b (s(l).s(2) s(m)) 

s (1) - h -s (2) -'-DDD-'-s (m) - h -s (1) 

(0J;ttfA:&BI«<Oli») _tcoir^^>h (t(l).t 
30 (2) , . . . , t (n) ) 

t(l)- h -t(2) - l -DDD- l -t(n) - h -t(l) 

WiC, m<K=2*m <£>chi*s (i)=s (i-m) , n<j<=2*n £)ch^ 
t (j) =t (j-n) fT*. Sfc, 7ny 
35 Sn-5ilttLfc-lr^>h(0»*:fiSctMBi:-f*. left 
[2*nj [2*m], right [2*n] [2*mltts t t^*f^L#^>-fe^ 
. ypy^©IBHS:lHS"r^fc«><0 2^7ca)fiFft 

[0115] 777^1 2 0 1-1 2 3 5<D)]s—Xl 
40 tt, x^l^blf^<>^ , J/>h^Wbx^i 
n(m.MB)«rfiA*STIii0ii3ns o Z_CD)l<-7l lz& 

l^T, x - 1 (x=l min(iiLMB))fc^y7H/fcs«) 

h^J S (x) = (s(x), s(x+l) s(x+m-l) X 

77^1 2 0 3S^77^1 2 2 1 THIf&segmentMat 
45 chingO <hlc * 9 , v7 h5»JS (x) i, t<Z) 

->77h^JT(j)= (t(j).t(j + l) t (j+n-1) ) tmtlfc 

&&-0»Z> 0 777^1 2 0 4-1 2 1 OmfTsTvX 
1222 — 122 8<Dffl»T, HftsegmentMatching 0 

vmfeznrz^yp&btiz. s w tT(iioB©-t 

50 • 7ny oaf. CCT, §l^:se 
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gmentMatchingO tt. Wagner-Fisher*;: ££>iSfHA h U > 
y • 77^>^^fflt^iO (mn) <D^B* s *^^<0 

2) (D^H^^SCtlC&S*^ T(j)<B£fifclBJf 
»«SR*SC«CL (XT-y-fl 2 1 5- 1 2 1 8, 1 2 3 05 
2) , tJv^, »«L»*-«ry^> h • ^ay^<o«!H* 
2O0DE^ileft, right lcfB»LT*5< ^£fcJ:oT, O 
(mn log m) <D^fflT*-t¥* > h • ~7u y ^ CD^^^r 
j|^t£C<h7^T^£o dtitt, MMaes. "On a cyclic 

string-to-string correction problem "Informat ion 10 
Processing Letters, vol. 35, pp. 73-78, 1990 tca?^^> 

[0 116] ft 43, 0 2 4M0 2 6©7Jl/^UXAtC 

(CA^MtCX^^yi 2 0 0"C«l(fi^:lC«J«8i8^$n 15 
So ©rtBBtC*5tiT> Xt7^1 2 0 2t j = 

1.2 nflDLeft [j] [0] \Z 0 ^ftAU^^ lef t [1] [0] 

{Cl^ftA-fSo Xfy^l 2 0 3t, segmentMatchin 

1 2 0 5^bXf7^1 2 1 1 ^TCO^-y2H i0>= 20 

6 7:, 1 ot5<D-tr^^ > h<z>*&to9 (kO, 10) £rseg 
mentMatchingO TH«$n/t^SE<7D-fey^ > h<Z)»te 

0 (iO. i0)^S©/p-f >^tc-r«>, Xt7^1 2 0 7- 

1 2 0 9M-y3tt, k0>=0^oi0>k0<O*frS:Stfc-r 25 
IB. ii0jl$n3o Xf7^1212-121 4<d;u- 
^411 i £x^6xmax-l£-Cl-fo-f >^U^>hb 

left tn+1] [i] Kleft [1] [i] +n£right [n+1] [i] 
tCrighttl] [j]4n^ftAt§o Xf^^l 2 1 6^656 
SM-^SH j<n(OH, ^OiM^n^o ;H^5t 30 
fete, Xf7yi 2 1 7- 1 2 3 0^-^6^^ 

SrffiAS*T«IOjg$n«>. ^60Xf7^1 2 2 
1 TsegmentMatchingO S:5l»«:0^<Z)ct -5 fCKSLT 
Of tffcii"to Xf7^1 2 2 3 — 1 2 2 9<£>;i/— X7 tt, 35 
i0>=0<Z>fH, mVMZft'So Xf^yi 2 2 4t, n 
Wf<^-fe^^> h<z)JKt)0**"r (k0. 10) segmentMatc 
hing0TK!3esnfc^3lflE<O-fe^^> (iO, j 

OJA^^-f >^tC-r£>o Xr77 p 1 2 2 5-1 2 2 7 
<DJP— 7 p 8^k>=0^^i0>k0coF B 1^Dji"ro Xf^^l 40 



***** ^<Dm£jz&tf&2ri<DWin<Dmmttfc£-t 

0XT7/1 2 3 41r^^ 
[0117102 7 &tf0 2 8 ic^-THSsegmentMatch 

TSiS^Jlef t. right, ^nSTlcjaoA^fc-fe^;* > h 

in^^A^n, s <Di/y hF\S (x) = (s(x), s(x+l) s 

(x+m-1)) t <Dis7 hF\T (j) = (t (j). t (j + 1) t (j 

+n-l))(0[HT, 7ay?wmzJ:Z>MM?* hrt*«/MC 

^.^ dfC^-f 'JXAH DP £:&<!: KUfc. 
2'0 X^JRa (DiSfgW £ * 66 S Wagne r-F i she r CO 7 

[0 118] SSKOXt-^/XI 3 0 OT?, 1=0— 2*n-l<£> 
D(x-1, 1) i, k=0-2*m-l(DD{k.y-l) tc&IKA^AU 
D(x-1, y-1) (CO ^ftAl, xmaxt;:x+m£:f^AU ymaxtCy 
In^ftAim ;U-Xl(CA^o uWHyiH i 
^x^bl -T^-f >^'J^>h L&rt* S , i **xmax-l & 

aiiss-eaoiisns. jp— xi+«);u— X2tt, j 

Sry*>£ lfO-f>^U^>hLft^6>, y**ymax-l£ 
j@A££TliDiI£n£o Xfy^UOStH s ti- 
ki 1). s (i-k+2) s(i) <ht(j-l+l). t 0-1+2),..., t (j) 

<D7ay9Kmz&Z>mM^7> h e <hD(i-fc j-1) coffin 

ft/htc-rsk, i ^ko, ioicss*rs. xf«^i 3 0 

6(B¥iJ3£t£fli^£era;, k=k0, l=10^i^coS*=iX h 

[0 119] Xf7^1 3 1 0T11 (xmax-1, ymax-1) 
**S3}W (^^ituO iih^ CttZJz 0 , SI* 

nx b&m^<Dttfotttf\zM^^^)mM$:jEM{t 
fC#LT, 2o<oii3q5±tcrai;ffla«»js;^S:a^ s 

/h— *ffitC<£oT> S (x) K#JSi-*HJg-£rT (j) tcffi^ 

mmzmm-rz^^teyy^ >*»«fl-*"r*. tu) 

t77>f>JE«SnftS(x)fl)i«6, Hausdorff^gi 
[0 12 0] 
[»5] 



D (A, B) = max( 6 (A, B), 5 (B, A)), 5 (A. B ) =raax rain || a - b 

aGA be B 



[0 12 1] XtS, — AJftHausdorffiEHI 
[0 12 2] 



(A, Bf±jK*4) 
45 [*6] 



D (A. B) =raax<6 (A, B), 6 (B, A)), 5 (A, B) 



# A 



[0 12 3] tcJ:Ofl-gf^o fit, ««>>^ISHiad 50 ^\ *n*-e»c*a&6nfcS««)*/h«[dniin«fc O^hS W 
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1, 13 12), dmin(0©£MOM£LTiI-r 
^1313) . 

[0 12 4] **jSWCJ;ntf, K±©RW^6W&* 

[0 12 5] **MW©B»#»->X?Att, 0) 

»<0«5fiW»«O*ft"C*S#»l 1 2 5»i*«M« 

gf2 1 0 {C«#£tl£o C^J>ea-^±til9 
*<0«-«te!81 100, 1105, 1110, 111 
5, 1120 (1121, 1122, 1123), 11 
3 0<7D«ffi**St*Sfc»(DH»»S^O^^A 1 1 2 

6tt, m?L\*T4 h*7-r^2 3 oic-tru/ h^nfcx 

^^7i*2 3 5 J:0K*-ii*nT***aS«Sfi2 1 
0fCt&*fi£tl£o CCD^n^A 1 1 2 6tt, i&g&ff? 
(C-tO^fiBXH— BB^^^EU 2 0 5 ten - K^tlTCP 
U2 0 0tcJ:D^fT^n^)o AAB»WlftXttI0» 
1 5 (CcfcoTA^n^o 

[0126] 

[0 12 7] ai*3B3 7iS6«)«-3l<Z)*W»CJ:ntf, 1 

[0128] »*a7(o«w»cj:n«, itttw^ttir^n- 

Wmx\ B»<D/<X^£»*#*LfcB»#S<0&» 
i ^riH;o^ i it>y;n^^figA^^^^fe«'&(c 

[ 0 1 2 9 ] B*« 1 1 XH 1 2 ^MlCcknil 



[0130] mxmi 4o>*^ic<ttitf, b»<&*», 

<fcj&*T£5. §S#«1 6Xttl 5(DfSWtC«fcntf. 0Jg 
10 ff^^^^T'^^o 

[H2] WlifiM-f ->>4f©fc*<B#«*<0«j£B 
15 Tfe^o 

[03] *^£:/D^AT*JlST£^<D3>fcf^ 

[04] »»atmaa<z)»n**-r7P-^^-hTf* 

20 

[B5] «#«aaiianiT»6n-5'7 i -^sHigftWT* 
[0 6] wa^ricfflaacosfttis^-r^p— ^^--h-c* 
25 [0 7] »att*»©«aa©8itnt^"r>'n-5 L ^-h 
[0 8] A^^n^ii^ii^-M^^naT*^., 

[0 9] 0^CD^^$R^^)-fi?ii^^t-0-e^^o 

[010] *ft»ifi«anfcBB«fc«*i(o— wss-rH-c' 

30 

[0ii] *ffittt«^fl:*rfij=i-K«)-«s^-rB'C 
[012] m&<DB&±.tf* > h^asHMMss-ra-c 

35 [013] a#-b{f*>b<Dlfc&\Zl:Z>m$&<D1*tf*> 

h^<o»#jwsr^-rBt?fe^:" 

[014] *»«»ctt<aTv^3wa»fw*»»Cck?)»iifi 

W#«*<IW:o& 2 0<Z)»»IMB<DW**-rBT**. 
[0 1 5 ] 0 1 4 <D 2 0<Offl»tt«SriS^tSfc«)(0|i 
40 i^^^tit^^o 

[01 6] 01 2*<2gS#-tz:^>NA, BO^S^tC 

H-rsa^fb^rpi^K^ofcj&oBT?*^, 

[0 1 7] 01 2+<0»#-fc£ r *>hG, H0>»BjflHC 

H-rsa^^rpKOKW^fcajKOBT**. 

45 [018] mtiZ&tttf* > KZ)«ptt»<oa«<7)fl»l* 
[019] *KW<7)*2<0*16WfCctSB»»ai/XT- 

[020] ^y5 L >y«aft^»ajaa«)an**-r7 

50 D-ft-htS5. 
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^t0T*§, 16 0 

[022] 021 (D^;i/0^£0 1 3 <DXtimmz& 165 

^W-SJz^tCiEafbUfcHJg^fiai^^-rHTf*^. 2 0 0 

[023] 022 (Dmmtm 1 3 (Dmm&mteT^Tm 05 205 

T*£o 2 1 0 

[02 4] '?y : ?># • 7;Prf UXAODfifiJSr^-r^n— 2 15 

[02 5] 02 4tC^UfcV^5 1 >^ • T^rf UXA(£> 2 2 0 
tt^Sr^T^ci— — 10 2 2 5 

[02 6] 0 2 5 iZTjzlsfc^y^yif • 7JU=f U X*A(D 2 3 0 

i#^t7D-ft- h-TrS)^). 2 3 5 

[02 7] 02 4 71M0 2 6 (C^ L*: V *y • T )l 

rfUXAfc43t^TP*OJHl*nsHftsegmentMatchiiig(x. 2 5 0 

y, left, right, dmin) C07ii/^ U XAWft|^/^f 7 15 110 0 

* — HTr^^o 110 5 

[02 8] 02 7 iCjSLfciTVU:* UXA^t^t7 1110 

D-ft-ht*^o 1115 

[f3F*f<01ftW] 112 0 

ioo mmxtim 20 1121 

I 0 5 ^mfflmsp 1122 

110 iRF«-&fiEBB 112 3 

I I 5 &mikm& 1125 

12 0 113 0 

12 5 m&T— X 25 112 6 

150 ^e^euka^sb 



CPU 

B»#*»*:/D4^A 



[01] 



[0 2] 



bubajj —100 



I 



115 



1 2 O 



» IS * 



mm 



~I 



RE 



1 6 5 



<3. 4X2, 3, 1,0, 3, 2, J, 1, 0 
<3. "1X2.3. 1,0.3.2, J, 1, 2) 

<5,6X2.3. 1,0,3,2. 1. 1. 1) 



[08] 



3,78.346,897 



89,298,485. 837.917 



19. 289. 283. 584. 739. 937. 997 



[0 9] 
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2001 01 19 16:02 



1 1-203461 



[0 3] 



-3- ? ^ 



2 3 O 7* ■< 




C PU — 2 0 O 



i ^p^5a i 



>f ^-r y 9 * \ 



s> na at "|-^ 



[04] 

(star t) 



1 











T 



& a m & n 











^305 


2 


0 








2 


5 




-305 






1 






1 


2 6 


-fe ^> >- h «>^5 * — 


— 3 0 7 


1 


2 5 














-3 0 8 



[010] 




[02 2] 




[0 5] 



[011] 




- 18 - 
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im6] 



T A rT) 



4 0 0 









> i 


< 







4 O 2 




e n n J 



[015] 



[02 1] 



(A) 



(B) 






19 - 
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[17] 



S A T R T^ ) 



J± 



5 0 0 




( v . = v . + 1 ) 



2 


> 


, ^ 50 




#^-^r i (7} ^ m 3& v i 


3 








vi/c i<50>:5: vMiIB 


4 








M 






v 


,50 















EN D j 



[0 14] 



[016] 



* (A) 
S2 



^3 



CB) 



S2T 
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$$mW- 1 1 -2 0 3 4 6 1 



[017] 



[018] 





<2) «>T-^ 



=— jt/16 




[0 19] 



[02 0] 



it « <t 



-112 2 



5>S5 —113 0 



rSTARTj 



i i so-] w&t*bi9m* i on*? m-r 

i 



» c w it 

1 



if. & <t 



1 153- 




155- 



ft flB 3 « 



tart) 



- 21 - 
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[123] 




[02 4] 



(5TA RTJ 







d rain - 


= to ; 



— 3200 



/i— 7 1 

for x = 1 to min (m, MB) do 



— 1 2 O 1 



for j = 1 to n do leftCj) (01 : =0 ; 
lcftm (03 : = 1 ; 



-12 0 2 



d min : -= segmen t Ma tch i ng ( x , 1, NULL, NULL, dmim) ; —1 203 



x max : — x + m : 
y max : = n ; 
iO: =x+m-l : 

j 0 : — n : 



— 12 0 4 



while iO >= 0 do 



12 0 5 



<k0, 10) Sr. ^J&£segmentMatching-CKJ££;h,£: 
<i0. jO) A^CDTtf-f zs*ic-rz> 

I 



12 0 6 







\ 


— 12 0 7 


vhile kO >= 0 


and iO > kO 


do 


1 








leftCl] CiO] 


: = lo + 1 






rightfl) CiO] 






-1208 


iO : =i0- 1 ; 









|^ A' — ~? 3 


> 


-12 0 


9 










iO : = kO ; 




-12 1 


0 


JO : - 10 : 










> 



12 11 
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[02 5] 



A Zf A 

for i = x to x max- 1 do 



leftCn-HHi] 
righttn+1) Ci 



i : = 1 



r 



/u— 7S 
while 3 < 



n do 



/u— ZT 6 

for k =1 to j do 



y : l+(2*k 



< 



f left ty) 



left CyHO 



— 12 12 



: =left [1] (O+n : 
: "right CI) (i]+n ; 



-12,13 



7 4 



J 1 2 1 



12 15 



-12 16 



-12 17 



-1) *n/2/j 



12 18 



s^s 1 2 19 



CO] is 0 do 



YES 



: = l ; 



12 2 0 



12 2 1 



drain '• = segment Match ing 
( x , y , leftfl + (k-l) *n/j), right(l+k*n/j3, drain) 



i0 : = x 4- m— 1 ; 
j0 : = y + n — 1 ; 




— 12 2 2 
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[02 6] 




whiloiO >= 0 do 
I " 



— 12 2 3 



(kO, 10)£:. 4M§fc£segmentMatchi ng-Ciixjfe 
(iO. jO) frhmZ-l s¥\Z.~*Z> 



— 12 2 4 



while kO >= 0 and iO > kO do ~ 1225 



/u— 7" 2 



leafy] CiO] : 
rightCy) fiQ] 
iO : = iO- 1 


= 10+1 ; 






1 




L 




j 


i 


iO : = 
jO : = 


- kO : 

= 10 : 




1 


I 


-7 7 


s 








* , 


I 


-re 


j 


1 


j : = 


j * 2 ; 




1 


I 




j 


1 



3 2 2 7 



12 2 8 



12 2 9 



12 3 0 



O 



— 12 3 1 



12 3 2 



> 



12 3 3 



2 o <o t&SB <d A j* *f A: -T & 



— 12 3 4 



A*—:/ 1 



> 



12 3 5 



END ^ ) 
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iftPW 1 1 -2 0 3 4 6 1 



[02 7] 



for 1=0 


to 2*n- 


-1 


do 


D (i-J, 1) : =co ; 


for k=0 


to 2*n- 


-1 


do 


D (k,y. 1) : = oo ; 


U(x-l,y- 


1) : = 


0 






x max - — 


x + m ; 








y ma x : — 


y + n ; 









— 13 0 0 



A 1 

for i = x to xnax-1 do — 13 0 1 



/I ^2 

for 3 — y to y tnax-1 do 



— 13 0 2 



D (i, j) : = co ; 



13 0 3 



/if i = j 
\or ( J > 



13 0 4 



= j (nod 2) and (left is NULL or right is NULlN^KO 
left ti) and j <= right [13 >) then 
I YES 



L^N 



(kO. 10 : = arg rain k j { D (i-k. i-1) +■ 
e ({s(i-k+l).sG'-k+2), s(i) } 
S, {t(j-l+l>,t(j-l*2> ( — ,t(J)> =»S*> I 
k, 1 =], MB ; k,ltt$ft) 



< ^ if D 



I 



— 13 0 5 



W^l 3 O 6 



(i. j) >D(i-kO, j-10) 4- e do 



YES 



\N0 



— 13 0 7 



/>— ^ 1 



1 3 O 8 
~~J— 13 0 9 
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1 1 -2 0 3 4 6 1 



[02 8] 




(xnax-l, ymax-l) >- * £ C t (C £ »} , 



13 10 



13 11 



<C if d < 


d rain do 
YES 


— 13 12 


d rni n : — d ; 










return d min ; 


— 13 13 



Q EN DJ 



7 0>h^-y»lg 



(54) mw<D&&i mm^m^m. BmHtmntn* hhwj-ss'Xt 1 *, @itivxfA. mm^mmw^mm^ 
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